In the present report, we describe diagnosis of scrapie using hydrated autoclaving IHC on formalin-fixed sheep brains. For comparative purposes, some brains also were tested for PrP-res by western blot assay or by IHC on PLP-fixed brain. Brain samples from 186 scrapie suspect sheep were submitted to veterinary medical colleges, state veterinary diagnostic laboratories, or the National Veterinary Services Laboratories. Additional brain samples from 10 sheep in a scrapiefree flock were used as controls. Tissue sections were cut from paraffin blocks of formalin-fixed brain stem (usually obex or midmedulla) and mounted on positively charged slides. a The sections were heated, deparaffinized, and hydrated in an automated capillary flow system as previously described, 5 except that the buffer used was 0.1 M Tris (pH 7.5) with 0.1 M NaCl and 0.25% Tween 20 (the change from Brij 35 to Tween 20 improved capillary flow). Following hydration, the stainless steel slide holder, with slides held vertically, was removed from the automation equipment and set into a stainless steel pan that contained buffer to a depth of about 6 mm for autoclaving. After autoclaving at 121 C for 30 minutes, the slide holder was allowed to cool for 5 minutes and then was returned to the automation equipment. Tissue sections were rinsed in buffer 3 times prior to addition of the blocking solution, which was 5% normal goat serum in the Tris-NaCl-Tween 20 buffer. The immunostaining method was performed as described previously, 5 except that primary antibody was diluted 1:800, and sections were counterstained with Gill no. 2 hematoxylin b for 2 minutes and rinsed in distilled water that contained 0.25% Tween 20. The methods used for western blot assays and criteria used for histopathologic diagnosis have been reported elsewhere. 3, 8 PrP-sen apparently is not readily detected in brain sections processed by the hydrated autoclaving method. A staining reaction was observed in only 1 sheep from the scrapie-free flock, and in that animal, the immunostained material was limited to sparse, small, intracytoplasmic granules that were present in just a few neurons. Based on this observation, tissues were considered positive for PrP-res only when extraneuronal staining was present. The PrP-res staining was typically abundant, diffuse, and restricted to gray matter and varied in appearance from small granules to large plaques (Figs. 1,2) . As noted previously, 5 perivascular accumulations were a common finding. Although some sections had neurons with numerous intensely stained intracytoplasmic granules that were similar to those observed in PLP-fixed brain 5 it was more characteristic to find accumulations of PrP-res around neurons (Fig. 3) .
In previous work with PLP-fixed tissue, all brains that were histopathologically diagnosed as scrapie positive had PrPres by IHC. 5 The present study of formalin-fixed tissue confirms this strong correlation; 42 of 43 histopathologically positive sheep were positive by the hydrated autoclaving IHC test (Tables 1, 2) . Of the 107 sheep in which PrP-res was detected by hydrated autoclaving IHC, 65 were not diagnosed as scrapie positive by histopathology. However, almost half of the 65 cases had been considered suggestive of scrapie, and the criteria for a positive histopathologic diagnosis were rather stringent.
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Although these results show that hydrated autoclaving IHC is more reliable than histopathology for diagnosing scrapie, the numbers cannot be used to determine relative sensitivity of these methods. Such an analysis would require examination of brains from all scrapie suspects submitted over a defined period of time. Earlier studies indicated that almost all histopathologically positive sheep can be expected to test positive for PrP-res. 2, 5, 8, 9 Therefore, the current study concentrated primarily on scrapie submissions that were histopathologically inconclusive or that could not be evaluated because of autolysis or processing artifacts that affected tissue morphology. There was generally good agreement between results of hydrated autoclaving IHC and results from either western blot assay or IHC on PLP-fixed brain (Table 1 ). In those cases where results disagreed, there was no consistent pattern to suggest that any one of the 3 techniques was inherently more sensitive than the others. The discordant results in some sheep may have been due to nonuniform distribution of PrP-res. Two previous studies have reported results that suggest PrP-res levels can vary in sheep brains, depending on the anatomical location examined. 5, 9 Because techniques used in the current work were applied to different samples of tissue, it is likely that different amounts of PrP-res were present. A more accurate comparison of test sensitivity might be possible in a time-course study of experimentally inocu-lated sheep, especially if samples were carefully collected to minimize the effects of nonuniform PrP-res distribution.
The availability of a sensitive method for PrP-res detection that is applicable to formalin-fixed brain will significantly improve the accuracy of scrapie diagnosis in sheep. Adaptation of the hydrated autoclaving IHC procedure to automated capillary flow technology minimizes labor and reagents required, thus enhancing the suitability of this method for large scale diagnostic surveys.
